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ORGANIC EL ELEMENT 



ABSTRACT : PROBLEM TO BE SOLVED: To realize an organic EL element which enables to achieve 
reliability of thermal stability and the like and high efficiency in the high brightness region 
at the same time by doping a triplet luminous material in an organic host material, 
particularly, in a non-conjugated unsaturated polymer. 



SOLUTION: The organic EL element comprises a hole injecting electrode, an electron 
injecting electrode and a luminous layer composed of an organic host material and a 
dopant disposed between these electrodes. The above organic material is made of a 
non-conjugated unsaturated polymer material and the above dopant is made of an organic 
metal complex capable of phosphorescence from a triplet state and contains at least a 
metal ion belonging to the VII family of the Mendeleyev periodic table. 
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[ft^ja 2 1 file** bttmz. iuw-jv&ttt 
•tzm-smittz^oimELm?. 

I 5 ] ffjf SWt8*.x hafkox*;!^-** •/ 
7* (Eg) #2. 4eVUUiT'&&fii#Jll— 4 <ZH vTft* 1 

[f&BJ§<0P*ffl&l&8jn 
[00 0 1] 

^hn^s^7*yx (el) tzxhs&t -m^mm 

[0002] 

i-^y'TSV ( TPD ) %:k'<Vi&ft?cr>*-JUWM®. 
SVS->Uffik (Alq3 ) % b'<rMfH L <mftVmZft 

ftmtLxmmv. zt>izMg%t'c?>i±mmn<7»\^* 

m^x\ i ovm&comE.x-m^hmicd/mt t% 
bfrxm^mmtmtiti&zbX'&.E-ztix^h. 
[0003] -3tt\ i&H-ttm&m^i&mE L#st^ 

«>«£3*rO>*. <SftT-m4£m^&Z\tiz£K) . » 
{SA/t-$>&. 

[0004] Xfr?**E LS^ifteMMH'fcfflVVfc 

<,z*mtZ>m*X'ZZ>. yyyj'yy^? 
ICfcSf&lt (Nature 347,539-541.1990) 

^fc+HMcwitsfu m&.x'u.-nmni&5H L mm&iz 
*>\ ^(cis^f^aTjcd/mz b^-?tz-im&mmx'<7)%} 

m&&<. fS&i&U^. Z\<ntzib. fa-f< (Dut 



[0005] fl^$MHHIi. 1 8 8 3# (Polyme 
r ,701,24,748-754, 1983) tm%lt$-< . flBfeW(Cfc« 
ffiiHFffl. 7tmmttiM~tht 1/1 OWTS 

[0006] fi^o^rliE Lj^-miBfcl* 

mknimELmTizii^xis.. hmris 
(o**j\s*-\mt% r )&/tizit& l §-L%^. 

[0007] .1 (DEAmVmcOX. — £ E L&ftfc: 
*UJBL«fc5 t^olS^^Hoshino^J: OfrbivO** 
(Appl.Phys. Lett. 69. 224-226 (1996)) . ZMZTVy 

jfcSJrC^S (Nature 395.151-154.1998) . Z<7>EM 

m^tzmmmzx KUfm^tv^m^x-h^tztb. gs^se 

[0008] 

mm'vmwjmtzmmizBimt-f&imE Lm^m 
mt&zbx'$>&. 

[0009] 

nob. xdfif >f 71/ >y SM-^-fc J: 0 . 

*T^ii*x mz*;W^/-)U3-- y h 

^%3tS!»^<i. ^ffOl OfgtctSL^:. 
[00 10] 

«1£Mi^^^OS^r^«PT'fe 0 , fife Ut 

o . ^< y^u^ymmmm^mmizm-r^ 

[0011] icoi 3 (c. yl^?:^fig-t^*«^x h 
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[0012] urn**, htmt u-ctt. WMmma^ 

[0013] tta. Z<Dl£5tt=Ftmit. wcan^y- 

[00 14] 
[ft 13 



(0 



[0015] ±IE5t ( I ) tcfcwc. R 1 , R 2 Ji* 
££tei^tU~180T/Mf/l^£3lU X(il 

( i ) xnzti&tt&mnftttte. »^L<«iMw= 

10, 00 0-100, 0 0 0T&S. R 1 . R 2 JiS 

[0016] ^3t. Tffiss (ii ) xmzti&xjw^f- 

[00 17] 



01) 





[0018] ±125*; (II ) fcaswc, R 3 , R 4 te* 
a*:til^&l~180T/l^/l^£i£U Yfil 

SSr^U ArJil~4S07x-/Pa$r^L. 

R 3 , R 4 fcefctfY, A rli*ixeh.£4> 

[00 19] X, ArT'^$fL-S7x^.;l^i:LT(i. 

[0020] s ( i ) x-mztiz^m** h tm-ea* 

[00 2 1] 
[<t3] 



-(-CH 2 -< 




[00 22] iilEsSfcfc^T* $t& L<{iMw=l 0. 

ooo~ioo, oootfts. zwxotttmmm 

frttmt , ffiffi&Kllltt£8U*-&*Hi:* i b iz x o . 

*<m$k* x o i b #-e# 6 . 

[ 0 0 2 3 ] 5$ (II ) T'^$^-S>*<a*^ hWftt LX 

[0024 ] 
[^4] 



[0025] 
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[00 26] 




Ut6] 




^>yrEg{i2. 4eVJ3Ui. 9~3. 6eVia 

[0028] *«9IJc*iVvC , _tffffrfl|** M#Bic3 

/UOfflXSfMVI I Ittl. OiOFe, Co, Ni, Ru, 
Rh, Pd. Os, I rfcitfPta^jMiR^ftS&JR 
-< $?jfcL<«I ri^^Pt-f^^S-^-TS^ 

[0029] IWJ: o ^imt LTfcL Efi^ i: L 
TTIS [-fk7] . [-ft8] "C*$*l4i0>**#*U>. 

a. 

[0030] 
Ut7 ] 




[003 1] 
Hfc8] 




[0032] zcr>£ o zmwmm&imb LXli. 

[0033] 
UL9] 



!(5) 001-257076 (P2 00 1-2 5JL8 




[00 34] 




[00 3 5] 
Utl 1 ] 




[00 36] 
Utl 2] 




[0037] 
Utl 3] 




[00 38] 




[003 9] ttz. TsUZJjk-t&^^W (2.3,7,8.12,1 
3,17,18-Octaethyl -21H.23H-porphine platinum ) ^ 

X (2-7x-;l/e>Jy'y) US^A Clr( PP y)3D & 
ffiU*. Srfc. Tia^t3V^TM{i±IB4"i:^S^I§ 

[0040] 
Utl 5 ] 



C2H 5 - 




CzH 3 



[0041] zK^co&mnfonftxmiztsv&ttm 

li. ^^zMLM^LKliO. 1-1 0 mol%. #(C 
1 — 10 mol 

[0042] ±ie*«*.x b«wu*»iiiae, m l 

[0 04 3]*ft«tli, A 1 Q3 ( hVX (8-bh* 
Ddrv—dfyUy) T/PS-^-M , BeQ2(b'X 

(8-t Hndfi^-^yyy ) <\) V^M.) , Zn (B 
OZ) 2 (SlS-t'X-O-V^V-^) , Zn (B 

tz> 2 (Sis-fx-'o-vf-rv-^) > eu id 

BM)3(Phen) (H'JX(1, 3-5/'7x-/H 
1. 3-rDA"y^/) (t/7ifyhD'J>')a. 
-nb*>7A (III) ) . PBD (2- (4-t'7x- 
;P) -5- (4-te rt-7"f^7x-W-l . 
3. 4-**tx'7V-^) . Butyl -PBD (2 
-t'7x-^-5- (/^-tert-ZWx- 

3. 4 -sj-^^ry— ;P) , taz (l- 

7x^-2-t'7x-;l/-5-A*5-te rt-7f 

;i^7x-;p- 1 , 3 , 4 - h o tv-)V) mco i mai. 
[ o o 4 4 ] o %m?mmimm<ois^m3.. ft 
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KMO&tf&lZftLl 0-5 011%. ^fl:2 0-4 0 
[0045] ±MZftXM\±. <mv&l$.-ZixX^Xi>£ 

v>u muMx-m^tix^x^xw mmx-mfoz 
*%mizBf$.Lxi>£\.\ ttz. mmzfoizMttm* 

[0046] jBWfcfflv^tm<oiBWiiraiKcov»T 

*-^K'j7ht-t''Jf -f-t. 10- 2 —10 
-s cm* /Vs«L<, Kttl 0-3 cm 

2 /VsfiUtcaS. ^7tMiaBf«^14T\ 10-" - 
1 0" 9 Scm-> #$?2L<. JrOtf^lXttl 0-1" Scm 

[0047] *^HHO*«E LSt^i. *-;l4£A«ffi 
[0048] m^#BKH« t LT<2. »J i^f- 

[0049] ±ie^u v^df is**-*?*. >mit. l 

(III) T'^$nS^SJi#fi$:-^*-f-g»t»^T'fc-l.. 
[00 50] 
C-ffcl 6] 



(HO 



[00 51 ] [5$«K A' iiitfA* f±. SOfcSUfc I, 

amt>L<«±*a«io^sti~i4^r;^ 

1-14 cDT/P* Wkim. LX& 0 . L 
tnli, 2K1 0, 000. tfa(:li5*^50 00 

[0052] JWSr^f-sfytt^U i/*#S^*7 x V 

mrfim diia) (in b> x'mznzm&& 
&*tt~$-z>i><r>x'bh. 

[00 53] 
Utl 7] 





(I I l-a) 



(I I l-b) 



[0 0 54] [jS*. R" HXl/R 12 *2. SVHC^r 

lt. s^tL<(±*am<o^jgti-i8<or 
/Mf/u«. #®K<2l£Sifci-i o. ^{c^si-6 

(ii*t#glifc2-8<7)7*yl^-^. |S^&3-7<9^:?o 

x^;p-^»i-4^>r;u^a. &mm6-~io<7) 
^ai-i &<nTii>*iv**ism. imiztesm®. i - 

l oor;Mf;M-*^£. fi^lf.* Xhdri^ 
«. n-tL<l^y-ro^yS^ s*/diiSt3£ 
&2-1 S^T^/U^io^x/l-g^U -f-L-T 

r 13 . r 14 a. m^zikiLLx. mi;ti>tfmmx'ii 
z^tfTkmzm'fr. s»4^ii^m< 1 1 i®o 

x/u**- h«T-a^$^TV^^fg|gtl-l 8W;u 

=^/i^. fFaucii&SR i-io. mutts* i - 6 

i£*&2~8<DT^-/U». ^SiiC 3-7^>-^ or 
^St7 — 1 5W7/Mf^S. MCfi7i 

-^-^SSci~4or;^;PS. ^lK6-i qcot 

1-18<?)7;W;^^-/I, Umizii&m&l^- 1 0 
eoT/U*/!^*:^. FiRtf-X I-*^«. xh^-/i, 
n-tL<l^y-7D^i/S^i:\ ;Jl*:«:iS8it&2 
— 1 8^T;Mf/W:**^xXT7UaSr^U nte. 2*> 
4.10, 0 0 0. imiZii5i)^5 0 0 0CD^mtl 
[0055] #tC*fjfiWi. TIB^ (III a- 1 ) £ 
fcti (IIIb-1 ) T'*$ai»^< i: t lS<0*^-3f 

[0056] 
[€18] 
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(llla-1) 



(lllb-1) 



[00 57] R«» Ji. ±ISR 13 . R 14 tm 

mX'b*). nfi. 2*>(>10, 0 0 0, ^Wi5*»^> 
5 00 0^S^$:^-r] Il/?hD?D*7^!jfiJy^ 

[0058] ±IEtf? U igtfH^Utf^K. 
[0059]^ LX#0X+U>x;\s*>&<7) 

t-* yfimznmx-b & . 
[0060] M&zvT-*y*5-z.hwm<r>ft=?-m. 

ZKMlZiil 0 0 0*^2. 0 0 0, 0 0 0,#{Cif® 
Ctt2 00 0^5 0 0, OOOfcrTS. ZcoXofttf 

yxtu* >ms XtftfOT? 0 ^Sf5r if «Ba8Wt= A* 

hh^wjmcn-mx'mm^mx'hh 

(WilfHouben-Wey l, Methoden 
der organ ischen Chemie, E 2 
01 Makromo 1 eku 1 are Stof f e, 
s*-h2. ( 1987) . 1.14 1JCJ2UMKH) . 

[006 1] i?**^*? 3.ymtxvr-*y 

[ 0 0 6 2 ] A ( III b-1) cWtetotfy i?***/* 
5r7xygii *^^#{^;:Em?fi:Jt«^£fif 

3-o .y/^ftaill&gBSflO 4 4 0 9 5 7-f- ( =# 
ll#lt^5 30 0 5 7 5^) &ifl;:iei$$;h.TV%.£>. 
[0063] Z<?)£5%XV ~S**=/J-*y*ymii.m 

wm^x-natu, . zcr>temtLx*ixt>iiiEimzn 

■**smX'hZ>Zbfrh. Zii*&<Plzit7rsLX^%\,\ 

[0064] ztibtm»^iMim&t>£m*v. 



wis. itvXT-iy?, ?4 vvyymizx ^ws±\,z 

[0065] ztiknwt^&t&mMt txit. w 
i,zm%ztiz>i><?>x'i&%< . ^co«^t<7)*^iiKa 

[0066] *5MHK:*$^T, L«3tf*c^^-r 
-SffiSi: LTW:. #HHl£«fcfc*.tf;if5;*. ElMr 
if. teftKKfcfcitf, Si. GaAs. ZnSe. Z 
nS. GaP, I nPftJfWWf £;ft.. 
A£K(clSJMt. ^ftf*4V^ii^)A77rl^ 
«L7t»Ktffl^SC:i:*>"C'#S. *fcA«MRtLT 
li. Mo. Al, Pt, Ir. Au. Pd=5rif£ffl^£ 

ti. 30R9BiUlgi: TtB««ii:l^«^Ma 

[0067] m=F8Lkmmk lxiz. {&f±mvmmin 

A*#£L<. fi^tf. Cs. K. Li. Na. Mg. L 
a. Ce. Ca. Sr. Ba. A 1 . Ag. In. S 
n. Zn. Zrf^l73W. 4fc«3c«tt*|ftLh 

g (Ag : 0. 1— 5 0at%) . A 1 • L i (Li: 
0. 0 1 — 14at%) . I n • Mg (Mg : 5 0 — 8 0 
at%) . Al-Ca(Ca:0. 0 1-2 0at%) . L 
i F ( F : 4 0-6 0at%) L\>\ m=F&*M 

fisli. JJEK«MSi:*JBbTkJ:v*U B!«fc»J*L 

S^i:*^fig-C?>S. 

[0068] m?&AttSKKaff £<i. «^SA£+ 
^^S-SlXhc0S^i:WfS<. 0. lnmJiLh. 
»*L<«lnmtUii:WfJ:V^ *«0JbHHtt= 

ii#fc»jn«=srv^. mmmma 1-50 oniamst-r 

[0069] ii*WKfflia»&»#l, 

mmttw mmmmtLxii. no (nn-m 
-fb-f >-^a) . izo (sisH-rB?^^^ 

A) . ZnO. Sn0 2 . I n 2 0 3 WW^>/ll>* 1 '. 
*?£L<kfcITO (HK-TUffc-f^^A) s IZO 
(&lfiK-7'gtffc-<r yiS^M.) *>'jf^tv\ iTO*i. 
ilSI n 2 0 3 tSnOt $r-fL^*ltffl«'C'-irW-f-|»* s . 

[0070] ^-;i^aA«fiiii. ^d^^is. as 3 

5 0-8 0 Onm. smc^SBBftcSff & 3^^1***5 0 
%ULh. #{:6 0%Jjl±T**.&ii:*W*Lv^ as. 
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it. m.*)lii-tmi)<±M&J±?$>i\li£^. 
[0071] ^-yU^AmfiiOJf SfcL *-;l^i£A£-t- 
ft'fft S-S£W_t<0«$ SrW-Tixtf &< . U < it 5 
0~5 0 0nm. $ ^>C<i5 0~3 0 0nm<7)©B#$? * L 

[0072] zn*-)i-&Amffiaimmtm££ ~>x 
[0073] m?<7>imm j ?mm<7)&utzm< 

W »ih«tt. aMWHIAfcHrCfcfcfc:, &*ttttMBfll 
S-ffl^T, Sjh«*«»UWtt-*. tlit#x<i, A 
r. He, N 2 #ifi Ll\ a*, Z 

cvm±tfxco*fi"Sm&it. lOOppmmT. J:0»* 
t<(i 1 Oppm mzit lppm WTT-£>S<r 

0. lppm g&T'&S. 

[0074] m±m<omAt lxu. L<<iwt* 

x. frvtrjm/fjx. r^s/^i^^, 
^7X^7^M«twt^Lv\ m:, y-y 
tf?xx\ mm^mcrm^^yxm^mizmmx'^ . 

[0075] X'*— 9--*fl|VvCK3£itt 
LT«u 8}fiib'-X. ^y^b'-X, #5Xb'-x\ # 

[0076] x^-v-i±. ^m±mmm%mz-&A 
ztix^xi>. &mmzmALxt>£\,\ m±mmmm 
tftfeft-sx^— >r-<?>ttm±. Sf^L<«io. o 1 

~30wt%. XOMtLKHO. l~5wt%T*>-S. 

[0077] immt Lxit. gaeLfcteisMW 1 * 

[0078] »KtCfe7 4 /U*-R*«#1HI***tf 
ho— ;ULTfcJ:v>„ 

[0 0 79] €i7>r/l^-lgt{cte. SrHr-fXrW^ 



[0080]^^, e L^^^T^^a^iaiR 
[0081]^. mvfc&miswxiteK&mmm 

[0 082] 3bfe^&7 4yl^-Bt<i. EL^3tc7)3t$: 

t\ KX&n&m&z'ifo i><7>x'h&w. m&t lx 

[0083] &*&Mzimit&*umm 
b*mz mmzit. u—f—em^bimLxa 

• «l^«SJi^-fk^3 • x^))vmt-gm ■ 9 

[ 0 0 84 ] MM S*W^«3K$-7l7teL=5r^ 
J: o KmWZM^im < . 7 * MJ y ^5 7 ^ - • Epjgfj 

*-;waA€fii ( i to, i zof) com. 
[0085] xmmtmt. m^mmcoyt^fR^s.^ 

[0086] *«Hj£0^iE L3R^(i, mtii. 0 1 tC 
*-t«t o izms. 1 /^-/l^aA«@2/««§#ffi2i«Ji 
3/^yi 4 /m^&Attfii 5 3&5|IR»SI« ztuum 

m<v®i&b%&. zcommmft&mzLtzmmm 
mmmmb-ttu$j:\,\ 

[0087] w«iE LSfti m$$mm*;vuxmmz 
ti. &fz3nmmMh~*jmx'fc&. mm&a, as, 2 

~3 0V g^TS>S. 

[0088] *^BJ^«ilE Lm^Fit. r ^ X7"l^"f i: 

Lxcofomnm. mz.iix^vmx-iUL/wz&x-wiz 
wmztLhitv-y ?T vy°. ?mm<7>{£)mwz)5v& 
*tmw. 7tb*7*5^ nvcomim^'^xizm 

^hZbtfX'Zh. 
[0089 ] 

CHJ609] <HJ6CT1 > 1 TOS«S-'f1±gtSiJ. ®*fi 
V/O3 ^Sr^oTt:. 

[00 90] (3, 4-X^P>^df->^-jT7x 
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>) -XV X+V>X)l>i£*—h CPoly(3,4)ethylened 
ioxythiophen-polystyrenesulphonate(PEDOT/PSS) ] 2: 

1 TO£M±lzxV>a- hffitck K> 5 OwimLtz 

i io°azx m^Mm^mL. *-/i4£Am®ft 

[0091 ] *-;l*BStt*mTJb**y b*-;l^;tv< 
V— ;P CPolyvinylcarbazole(PVK) 3 tCfli-f-^ttWW 

LT 2- (4' -f^b-/f^7x-;W -5- 
(4' -h'7i-W-l, 3, 4-^^-9-^/-^ 
C 2- (4 ' -tert-Butyl phenyl ) -5- (4*-bi phenyl ) -1 , 3 , 4-ox 
adiazole]) t: 3 Owt%coWl^XmuL. ^CZ15il 
%MmXf>Z>4 'Ji^Afgflc (Ir( PP y)3) ftl mol%<D 
ffl-S-CK-tr^U h^xy(;2 Omg/ml <0igS fc^r 
•Sid Ci<Di§?8ftPEDOTftj£JBILrt: 
lTOgfo±.lzxV>a-hmzJi*) 1 OOnmifcJStU 

[0092] m^x\ m*z*:mg.mmftizw%.i . 

ft 1 x 1 0" 4 PalHTtX-fflZLMk. Li F ft 0 . 5n 
nu ftWCA 1 ft 1 0 Onmg£tf U ^SAmflifc it/ 
*fl»«*i?)P£«Si: Lfc. 

[0093] &f£C:#7XtM:ft tT*«SE Life^lg 
ft#*. 

[0094] zcom^ziTo^mm. Aizmwm 

bLXm&ZfrlftzbZZ,. lOmA/cm* <D€»K®Jg-e 

2 0 0 Ocd/m* <0»gjW#4>il*:. ©*TO»¥«2 
3cd/A , &mrnm*2 5 0 0 Ocd/m* {CjSL^:. 

[0095] <smw2 >*-immmtmt upv 

K <7)$Eb 0 fcM? l» t'^/U h'j7i — 5 y CPol y vi ny 
ltriphenylamine] ftfflVVtfeWi. XStfflll t|s]«(C 

[0096] 1 OmA/cm* tfTOMMtC 1 

5 0 0cd/m2 <m&m%hixrz. #*Mffi®m3.1 5c 

d/A . mmmmz uoo oc&/& izmttz. 

[00 9 7] <it%mi>PEDOT<r>fm£X'temm 

mi tmrn^mx-n-yti. 

[0098] xmOK&¥?t>&#V (9,9- 
^:7/M^y) CPoly(9,9-diocthylfluorene)3 
1 u>l%c?>mgZt%h £oiZlr(ppy)3 ftSsflnl^ou 
*^A?ti8£$Sflf Lfc. ^^ftfflWC, PEDOT 
$:«Uc I TOSK±(:^tyn-bttt«tn i o o 

nm$ML?Z„ 

[0099] ifcWC, S«ftg2§S»*ifc:[IlJEU If |*| 
ftlxiO"« PaOTiiT'MEL/v:^, LiFftO. 5n 
nu iJC^T-A 1 ft 1 0 Onmgg«U «^&A«flii5 £V 

m&mmommk ttz. 

[oioo] mmztf7A$i±£ tx^wtE Lm^mm 

[0101] ZVmTX'ii. Ir( PP y)3 frL><7)5&tl>m 
mX'Z&fiK XV (9, 9-i?*9+)i>7>V*\sy) 



CPoly(9,9-diocthylf luorene) ] b tfOX^f-tf -f TV-; 9 

1 OmA/cm* C0«SK^T1 0 Ocd/m* <7)fflJgL 
*4#4>fl-T. S^»JKt2000cd/m2 fcfivvfctti: 

[0102] <mM2>-PEDOT<T>jm*x'\mm 
mib mmco^rnxn i £ . 

[0 103] fBfcJfi: LT. jtf'J (2-^hdf^. 5- 

(2' -1 , 4-yx—vy 

t-l/y) CPoly (2-methoxy, 5-(2' -ethyl-hexoxy)-l, 4 
-phenylenevinylene(MEH-PPV)3 ftffifflU Ir(ppy)3 ft 

1 mol%0«Km&DL^. ?§?8EteU:*i'L->'ftteffl 
U AVyzJ-hmiZ**) 1 OOranfigffitL*:. 

[0104] &WC\ g«tftK£iiMF*lfc:[Il5£U JBf*l 
ft 1 x 1 0"« PaJSlTg-CttJELfctifc, LiF^O. 5n 
m. 1 ft 1 0 Onngg«U m-^&Amfiifc «ktf 

[0105] mmztf?xm±$: lt**se Lm^mm. 

[0106] -KOfSt^PCIi, MEH-PPVcOAy H^r-V 77" 
0*ffl:V*£fc*»6. Ir( P py)3 ^X^;U^-^S!)*^i 4> 
■*\ Ir(ppy)3 frt=<rmm$m%X'Z% fritz. £tz. 
ELW h/Hi. HEH-PPV*^OtcO-Ci^<. MEH-P 
PVi:Ir(ppy)3 b cV^r^M Vis -y ? Xfr tyCOmtX'h 
•otz. ZKDtztb. 10mA/cm 2 <£>fli8S$&Jg"C*4 0cd/m 2 
<9»JgL?H#£>iv$\ «KW£t 2 5 Ocd/m 2 i:«v^ 

[0 107] <Jt&0"J3>lr(ppy)3 Oft^OtC, 77 
f V6 CCoumaline6D ft K-b'y^^fflV^cfBKiH 
MM 1 kraWtLTE LSIH'SfpjStfc. 

[0108] Z\<r>m=?-<?>W8H±. 1 OmA/cm 2 com»5^ 
£-C'6 0cd/m2 o»JSL*^#4>it-f. *«»SL3 0 
OOcd/m 2 i:ffiV%^ftti:^r»5, Ir( PP y)3 ftfflV^*^ 
kifc^Si:. l/3 0OT:^tLiofe. 

[0 109] 

^^kfti§imf^«gi:-r-sw«aE L*?£se3w-*£ 
[Hffi^jsm^UiBJ] 

[HI ] *f|Bjo^EL«^3fe««tftnrr«B&lffi 

[^^UiBJ] 

1 fflg 

2 *-;P&Altfii (R«S) 
3 

4 

5 Itt^aAtttffi (ttSffi) 



(3L0) )01-257076 (P2001-2 5JL8 



mi ] 



F^-A(##) 3K007 AB02 AB03 AB14 CA01 CB01 
DA01 DB03 D000 EBOO 
5F041 CA45 CA47 CA91 



